Changes brought about by the Internet to Scholarly Communication and the spread of Open Access movement, have made it possible to increase the number of potential readers of published research dramatically. This two-phase study aims, at first, to assert the satisfaction of the potential for increased open access to articles published by authors at the University of Coimbra, in a context when there was no stimulus for the openness of published science other than an institutional mandate set by the University policy on Open Access ("Acesso Livre"). The satisfaction of the access openness was measured by observing the actual archiving behavior of researchers (either directly or through their agents). We started by selecting the top journal titles used to publish the STEM research of the University of Coimbra (2004Coimbra ( -2013 by using Thomson Reuters' Science Citation Index (SCI). These titles were available at the University libraries or through online subscriptions, some of them in open access (21%). By checking the journals' policy at the time regarding self-archiving at the SHERPA/RoMEO service, we found that the percentage of articles in Open Access (OA) could rise to 80% if deposited at Estudo Geral, the Institutional Repository of the University of Coimbra, as prescribed by the Open Access Policy of the University. As we concluded by verifying the deposit status of every single paper of researchers of the University that published in those journals, this potential was far from being fulfilled, despite the existence of the institutional mandate and favorable editorial conditions. We concluded, therefore, that an institutional mandate was not sufficient by itself to fully implement an open access policy and to close the gap between publication and access. The second phase of the study, to follow, will rescan the status of published papers in a context where the Portuguese public funding agency, the Fundaç ã o para a Ciê ncia e a Tecnologia, introduced in 2014 a new significant stimulus for open access in science. The FCT Open Access Policy stipulates that publicly funded published research must be available as soon as possible in a repository of the Portuguese network of scientific repositories, RCAAP, which integrates the Estudo Geral.
INTRODUCTION
The origins of scientific articles go back to the 17th century when the "Philosophical Transactions of the Royal Society of London" was first published with the purpose to create "a public record of original contributions to knowledge" (Guédon, 2001) . Soon, however, this 'public record' took on other and crucial functions: "registering the ownership of scientific discovery and of 'packing down' current communication into an indexed, readily usable archive" (Schauder, 1994, p. 75) . On the 19th century, its functions were again amplified because "publication of articles of journals came to be seen as the prime indication of the professional standing of research professionals and the organization that employed them" (Schauder, 1994, p. 75) . For scientists, the reward for publication is recognition: "they make contributions to the knowledge in the expectation of receiving recognition by the community" (Ziman, 2002, p.45) , or attention: "success in science is rewarded with attention. You gain full membership in the scientific community only by receiving the attention of your fellow scientists" (Franck, 1999) , a very complex issue, pointed, among others, by Latour & Woolgar (2013, p. 189-233) .
Since communication is a core activity in science, any change is of extraordinary importance. The Internet and electronic publishing brought a shift to scholarly communication, opening up new channels, opportunities, and challenges: "As opposed to "traditional" science that does without networked computers, the notion of "cyberscience" captures the use of these ICT-based applications and services for scientific purposes" (Nentwich, 2003, p. xix) . New forms of production, collaboration, and dissemination of information thrive new channels of Scholar Communication: Open Access (OA) to articles and data, licensing of information (Creative Commons), collaboration (ResearchGate, Academia.edu), and discovery (Mendeley, CiteULike).
PROBLEM STATEMENT
The new landscape of scientific information extends dissemination channels either through formal publication, e.g., journals or through informal dissemination of information, e.g., institutional or thematic repositories. The electronic publication made possible the setting of repositories of all kinds, which are available for researchers, students, and society in general. For every stakeholder, these are opportunities that can open science, and new experiments are already taking place not only regarding new formats for publishing but also on peer review, alternative or complementary metrics, among others. If scientific information can (or cannot) have wide dissemination is a decision that concerns institutions and researchers and one that can have a positive or negative impact on their rankings and careers. With the extraordinarily high volume of publications that are in place today, it became difficult if not impossible for a university to afford all the titles for all the disciplines that every researcher needs. The consequences of this barrier are clear: "all articles are currently losing some portion of their potential research impact (usage and citations) because they are not accessible online to all their potential users" (Gargouri et al., 2010) . At the same time, and to a great extent, lifting this barrier is in authors' hands, either by selecting open access journals for the publication of their research or by making a version of their work openly available after publication.
In the present study, we seek to understand (i) how access to resources frames the selection of journal for publication, and (ii) if authors or their agents effectively realized the potential for increased access to the articles published by the researchers, that is, if broader open access to the published research is a visible concern for authors. We conducted our data collection in what could have been expected to be a highly favorable environment for openness, one in which the academic institution formally stated policy on open access, and an institutional repository was fully operational. Our study is a contribution to establish if the setting of such favorable environments is sufficient to narrow the gap between production and wide access. This understanding is instrumental to the actual formalization of policies that institutions may carry to increase the exposure to their research, which is, ultimately, bound to their attractiveness and relevance.
LITERATURE REVIEW
The openness of scientific communication, whose advantages have been pointed out in several studies and reports (e.g., Willinsky, 2005; Davis, 2011; Royal Society (Great Britain), & Policy Studies Unit. (2012) , is based on the social and ethical perspectives that regard the free availability of the results of scientific research not only as a moral imperative but also as an answer to the progressive accountability of science, particularly when paid by public money. At the root of the freeing of scientific literature, one can find the so-called 'serials crisis,' an expression that resumes the high prices of scholarly journals that universities' libraries can no longer afford since the late 1980s. For Panich and Michalak (1995) this is a symptom of a wider problem in the scholarly communication system who compromises access to research and whose consequences for authors and readers became severe, with losses for both parts. On the one hand, readers could not read, and therefore cite, the articles published, and authors could not get recognition, through citation, to what they published. In 1990, Stevan Harnad wrote a 'subversive proposal,' a call to action for the authors to regain control over their works (Harnad, 1990 (Lawrence, 2001 , Antelman, 2004 Brody, Harnad, & Carr, 2006; Eysenbach, 2006; Harnad et al., 2004; Piwowar, Day, & Fridsma, 2007) . Each one of these phases adds value to the published result, the researcher recognition, and the impact of the work. Pressed directly or indirectly by researchers, institutions, and funding agencies, publishers have been forced to clarify their policies regarding the openness of their journals. In many cases, this resulted in publishers allowing for some form of an accessible version of the published works. Self-archiving, as defined by Bjork et al. (2014) , does not affect the perceived quality of the editorial process, since it can occur after publication. Because it does not present any risk of strengthening negative perceptions towards editorial and reviewing quality that authors and other stakeholders may associate with OA, self-archiving is instrumental in lifting the barriers to access, when they exist. Therefore, self-archiving awareness, motivation, and behavior have been relevant subjects of research in recent OA studies. Most of this research was conducted based on surveys to assess authors perceptions on different aspects: on a given discipline (e.g. Pelizzari, 2003; Antelman, 2006; Voronin, Myrzahmetov, & Bernstein, 2011; Mischo & Schlembach, 2011; Hahn, 2014; Migheli & Ramello, 2014; Hahn & Wyatt, 2014 , Graziotin, 2014 , on an university (Borges, 2006; Kim, 2010; Kim, 2011; Migué is, 2012; ) ; or on a broader vision (country, Europe, World) (Swan & Brown, 2004; Nicholas, Huntington, & Rowlands, 2005; Fry et al. 2009; Creaser, 2010 . One may find a synoptic table of some of these, and other studies in Togia & Koroboli (2014) . Concerning self-archiving practices when there are institutional mandates, Spezi et al. (2013) , in a study grounded on focus groups and multi-phased European-wide surveys that supported the PEER project -Publishing and Ecology of European Research, noticed that while self-archivers are predominantly motivated by the expectative of dissemination increase of their work, an institutional mandate does not usually trigger self-archiving awareness. Institutional mandates are considered relatively irrelevant, as a motivation factor, and viewed as "insufficiently enforced." Other reports on the first phases of the project had already established that only a small percentage of researchers associate self-archiving to OA . Researchers regard the repository as the only evidence of institutional access policy and usually confused with it. The lack of visibility and hard to find documentation must contribute to the unawareness of the policy and consequent weakness of the institutional mandate enforcement (Creaser, 2010; Migué is, 2012) . Gargouri et al. (2010) found the opposite, i.e. that there is a significant correlation between mandate strength and the ratio of selfarchiving submissions.
Concerning copyright permissions and self-archiving, Laakso (2013) developed a study having Scopus as the source database. There he identified the 100 largest publishers responsible in terms of articles published (68% of articles published per year). The results were then searched in the SHERPA/RoMEO database to find that most of them could be on OA: 62% immediately upon publication. An earlier study concerning the publication of the University of Coimbra (UC) in 2006 using Web of Science (WoS), Science Citation Index (SCI) as the source database (Borges, 2006) , concluded about the same: most of the titles used by authors from UC where published on green publishers (77%). While using the same source, Hansen (2012) found that a significant percentage of the more than 29 thousand articles of the period studied were susceptible to archiving with little or no author intervention. Antelman (2006) and Covey (2009) also found that there is no connection between self-archiving practices and publishers' policies. Like other studies (e.g., Borges, 2006; Creaser et al. 2010; Fry et al. 2009) , it is on a disciplinary level that we can find an understanding of selfarchiving behavior. The fact that publication relates to the reward system makes researchers very cautious when selecting where to publish. It is interesting to note that "young scholars can be particularly conservative in their research dissemination behavior and that established scholars can afford to be the most innovative with regard to dissemination practices" (Harley et al., 2010, p. 13) , and because of this, one can not expect younger researchers to have the initiative to select other channels, eventually more familiar to them. However, one should note that the potential for dissemination and attention, measurable trough citations, does not ask for a change in the publication venue.
METHODS
The academic community has access to scientific information at the UC through physical and Web resources. The research units, departmental and central libraries of the university, specialized databases, and B-on, a national-wide subscription consortium that intermediates access to some of the major international scientific publishers and services, support the availability of those bibliographic resources. In order to identify the most relevant titles for UC's authors, we selected the Thomson Reuters SCI database as the primary information source. Although this selection put aside contributions of Social Sciences and Arts and Humanities authors, which are covered, in WoS, by different indexes (Social Sciences Citation Index -SSCI and Arts and Humanities Citation Index -A&HCI, respectively), it gave us a coherent starting point. The data set has consistent, broad, and in-depth coverage of the scientific fields addressed by the index (STM -Science, Technical, and Medical). Furthermore, we assume that some known biases of the WoS databases are less relevant and prejudicial in STM areas than it is in the Social Sciences, Arts and Humanities. Data gathering was a 5-step process that took place in June 2015. First, we queried the WoS Core database for records in which researchers of the UC contribute as authors. The identification of author affiliation was made based on the appropriate Organization-Enhanced WoS field value. A temporal filter from 2004 to 2013 -the first decade of B-on operative service -was applied to this query. Other filters restricted the result set to records that are indexed by SCI and refer to articles, excluding those published in book series. We then requested the WoS search service for an analysis report based on the source, that produced a list of 2431 journal titles, referring to 9637 records. Next, a selection process inspired by Bradford's Law narrowed this result set even further, to establish the core journals for the UC STM authors, under the WoS perspective. We applied this principle to the SCI report, which allowed us to establish the sample by identifying the top 48 journals (2%) responsible for the publication of one-quarter of the articles (25%).
We determined the access conditions of authors to these selected titles by checking the title records in the UC's library catalog, their availability through B-on subscribed services, or as open access publications. This process established, for each one of the selected titles, what methods of access were relevant for the University community during the observed period: either a paid local subscription for a print and online edition, or a paid subscription in a consortium, or as a Web service, or a freely available Web resource. We verified the policy of non-OA titles regarding copyright and self-archiving by consulting the journal records in the SHERPA/RoMEO database. This step allowed establishing the potential for broad, full access to the published scientific production of the University STM authors in core journals. Finally, we verified if authors archived a post-print or final version of articles published in Green OA journals, that is, in subscription-based journals that authorize a phase-two manuscript self-archiving. This last verification was fundamental to understand if authors or their agents fulfilled the previously asserted open access potential. It was carried on by consulting the institutional repository database and by establishing the records corresponding to articles, in case a document has been archived or, at least, a reference has been made by authors or by an agent on their behalf. That is, instead of measuring authors' perceptions and projected attitudes, as targeted by the survey-based studies that we mentioned in the literature review, our study measures expressed behavior. We plan to repeat this procedure in the second phase of this investigation after five years have passed since the Portuguese public funding agency, the Fundaç ã o para a Ciê ncia e Tecnologia, introduced the requirement for OA to all funded published research, including the archiving in one of the repositories of the National network of OA academic repositories.
RESULTS AND DISCUSSION
In Table 1 , we show the top journals that host 25% of the 2004-2013 production of the University STM authors and that are indexed by Thomson Reuters in SCI. Most of these journals are international publications, the exception being those in Medicine fields, which are published by local Portuguese medical associations. Physics and Chemistry are the fields with more prominent representation in the table and occupy the leading spots. All but two of these titles are available in some traceable form to the authors, during the considered period, as shown in Table 2 . The weight of local subscription by a departmental library was noticeable, as it was also the case of access by the B-on consortium. By the end of the observation period, some of the local subscriptions terminated since the nationalwide consortium started to provide access to these titles and the associated cuts in costs are significant to the libraries budgets. Another reason for the termination of a subscription was the change in the access policy of specific publications, which turned into open access journals during the period of observation. An aspect of high significance is the weight of OA articles authored by the University researchers. Overall, in the period of observation, OA articles account for 21% of all published articles. This number contrasts with what SCI reported for its entire index, during the same period: OA represented by then only 8% of the over 10 million articles indexed by SCI. That is, University researchers in the STM fields publish their work in open access titles more than two and a half times the general percentage found in all SCI.
Although one-fifth of articles in OA was already a substantial and exceptional figure, this value had a potential growth even without changing conditions of production, that is, without changing the set of journals to which authors of the University submitted their articles. Self-archiving, the possibility that publishers grant an author to make a copy of his or her work openly available, in a personal website or institutional repository, nurtures that potential. Depending on the terms defined by each publisher, the copy may be an exact copy of the published work, or an interim copy, before or after the process of editorial revision (pre or post-print).
One of the concerns frequently mentioned by researchers is the risk of infringement of the publisher's copyright. It is, therefore, crucial to verify the validity of this concern in the face of the publishers' policies. We used SHERPA/RoMEO, a service that registers journals policies towards copyright and self-archiving, to determine the potential growth of openness of the UC STM core journals. Publishers' permissions were coded by a color in the SHERPA/RoMEO database and summarized in Table 3 . The distribution of the top journals in which the University STM authors published, according to their SHERPA/RoMEO classification, is shown in Table 4 . The combined figures of Green journals and Open Access journals indicate that the full potential for OA was then close to 80%. This sum means that not just one but up to four-fifths of top production from the University of Coimbra STM authors could have been made freely available, without special effort or expense, and, very importantly, without affecting the selection of publication targets in regard of their openness or editorial practices. Our findings are similar to those obtained by Borges (2006) , Hansen (2012) , and Laakso (2014), and by other authors in different contexts. Since the majority of the publishers granted authors the right to self-archive their articles in their personal Webpage or the institutional repository, open access to this scientific production would depend solely on the will and behavior of the authors. In the case of the University of Coimbra, another significant factor favored the scenario for open science. The University of Coimbra Senate established, in 2010, an Open Access Policy that states mandatory self-archiving for all University research. According to this institutional mandate, open access to the archived material should be attained, whenever possible (a transcript of the text of this resolution, in Portuguese, is available at https://estudogeral.uc.pt/politica.jsp). Even when publishers, funders, or other interested parties do not allow authors to make a copy of their work openly available, the Open Access Policy of the University states that authors must submit an embargoed non-public version of their scientific production in the University's repository. Additionally, a complete metadata record must accompany the stored copy. To help on the materialization of this policy, the University gave its authors the means to publish their copies in an institutional repository, named 'Estudo Geral,' launched in June 2008. Complementary, authors also benefited from departmental and central support teams to help with the archiving of their work. Two years after the publication of the institutional mandate of the University, another study gathered new data about the attitude and perception of the authors (Migué is, 2012). This study allowed the conclusion that, in the face of the answers obtained, the awareness of the repository and the institutional mandate were still deficient. Looking at the results, although authors have the right, the duty, and the means, they fail short of fulfilling the openness potential of their published research. As Table 5 shows, 77% of articles published by the University STM authors in top journals that had a green policy towards self-archiving, were not archived in the institutional repository and not made openly and freely available, as they could have been. When we sum Green self-archived articles and original OA articles, we have a measure of the OA exposure: instead of 80%, authors only archived 34,75% of all articles that could have been made freely on the repository of the University. The figures we gathered, in conjunction, represent a mirrored model of the access-production-access information cycle. In this model, authors passively rely on the closed channels of communication provided by the journals and disregard the potential for wider dissemination of their work that self-archiving permits, at least through institutional repositories. Distribution does not alter access conditions, which remain the same that precedes production. On the other hand, a prismatic model widens the access conditions of the published work. In such a model, authors actively seek better access conditions than those they found while producing their texts, following the expectation that wider access increases impact or matches the requirements of social responsibility of science. Given the high proportion of articles of the University STM authors published in OA journals, we could expect that these numbers had roots on a cultural standpoint supportive of Open Access. However, in the face of the weak fulfillment of the openness potential, the explication of that proportion has to be found elsewhere. Support for OA differs by epistemic areas, and the choice for publication in an OA does not necessarily correspond to an active perspective on Open Access. Since the top OA journals targeted by the University STM authors cover medical and physics studies, and, in the case of medical journals, are published by Portuguese associations, both of the above factors must converge to set the proportion we found.
CONCLUSION
Electronic publishing and the opportunities brought by the Internet opened up new channels for broader dissemination of information, including scientific information. Communication is a core activity for science in the sense that it is a crucial process with the purpose of open discussion, certification, ownership attribution and recognition of the quality of research. The reward is one indicator of the influence that each research/research group can have to the progress of science, measured by the impact obtained through citations. Major public research funding organizations, including the European Commission since 2012, have already taken a position: within a possible but limited period of embargo, the archive of all published research funded by public grants in Institutional Repositories is becoming mandatory. In Portugal, the Fundaç ã o para a Ciê ncia e Tecnologia, the public funding agency, adopted, since May 2014, the same policy, which is expected to have a positive impact on the percentage of OA items, as we plan to investigate in the follow-up of this work. This study shows that while the University of Coimbra had already a sound exposure to OA, which was above the average in SCI, the OA dissemination of its production could have risen significantly to 80%, with just the adoption of self-archiving. Despite the presence of an institutional mandate, the satisfaction of the OA potential failed short, as the institutional mandate proved to be insufficient to trigger a comprehensive self-archiving behavior. 
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